Use of the multipurpose transposon Tn KPK2 for the mutational analysis of chromosomal regions upstream and downstream of the sipF gene in Bradyrhizobium japonicum.
The DNA regions upstream and downstream of the Bradyrhizobium japonicum gene sipF were cloned by in vivo techniques and subsequently sequenced. In order to study the function of the predicted genes, a new transposon for in vitro mutagenesis, Tn KPK2, was constructed. This mutagenesis system has a number of advantages over other transposons. Tn KPK2 itself has no transposase gene, making transposition events stable. Extremely short inverted repeats minimize the length of the transposable element and facilitate the determination of the nucleotide sequence of the flanking regions. Since the transposable element carries a promoterless ' phoA reporter gene, the appearance of functional PhoA fusion proteins indicates that Tn KPK2 has inserted in a gene encoding a periplasmic or secreted protein. Although such events are extremely rare, because the transposon has to insert in-frame, in the correct orientation, and at an appropriate location in the target molecule, a direct screening procedure on agar indicator plates permits the identification of candidate clones from large numbers of colonies. In this study, Tn KPK2 was used for the construction of various symbiotic mutants of B. japonicum. One of the mutant strains, A2-10, which is defective in a gene encoding a protein that comigrates with bacterioferritin ( bcpB), was found to induce the formation of small and ineffective nodules.